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PART 1

INTRODUCTION
A. BACKGROUND. The U.S. Army Defense Ammunition Center and School (USADACS),
Evaluation D;v;sxon. was tasked by the U.S. Army Armament Researcn, DJevelop-
ment and Engineering Center (ARDEC), SMCAR-ESK, to test unitization procedures
for PAll7 containers on wood pallets. The unit configuration was five con-
tainers high and six containers wide. No top lift assembly was used. The
criter:a used for evaluating the PAll7 container wood pallet with top lifting
adapter was MIL-STD-1660, Design Criteria for Ammunition Unit Loads.
B. AUTHORITY. This test was conducted in accordance with mission responsi-
bil:ties delegated by the U.S. Army Armament, Munitions and Chemical Command
(AMCCOM) , Rock Island, IL.
C. QBJECTIVE. The objective of these tests was to determine :{ the PAll7
container shipped 'n a six-wide by five-high unit without a top l:fting

adapter could satisfy the testing requirements of IL-STD-1660.
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PART 2

ATTENDEES
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PART 3

TEST PROCEDURES

The test procedures outlined in this section are extracted from
MIL-STD-1660, Design Criteria for Ammunition Unit Loads, 8 Apr:i! 1977. This
standard ident:fies nine steps that a unitized load must undergo i1f 1t 1s
considered to be acceptable. These tegsts are synopsized below:

1. STACKING TESTS. The unit load shall be loaded to s:mulate a stack of

1dentical unit loads stacked 16 feet high, for a period of one hour. This
stacking load 13 simulated by subjecting the unit load to a compression of
¥elght equal to an equivalent 16-foct gtacking herght. The compression load
18 calculated i1n the following manner. The unit load weight 18 divided by the
unit load height in inches and multiplied by 192. The resulting number 1s the
equivalent compressive load of a 16-foot h:gh stack of unit loads.

2. LOOSE CARGO TRANSPORTATION TEST. The Loose Cargo Transportation tes*

shall be conducted 1in accordance with Method 5019, Federal Standard 10l. The
test procedure 15 as follows: The test specimen shalli be placed on, but not
faztened %o, the platform. With the szpecimen 1in one position, vibrate the
platform at 1/2 inch amplitude (1 inch double amplitude) starting at a
frequency of about 3 cycles-per-second. Steadily increase the frequency until
the package leaves the platform. The resonant frequency is achieved when a
1/16-1nch-thick feeler may be momentarily slid freely between every point on
the specimen 1n contact with the platform at some instance during the cycle or
a platform acceleration achieves one plus or minus zero point one G. Midway
into the testing period the specimen shall be rotated 90 degrees and the test
continued for the duration. If failure occurs, the total time of vibration
shall be two hours 1f the specimen 18 tested in one position; and :1f tected 1n

more than one pogition, the total time shall be three hours.




3. EDGEWISE ROTATIONAL DROP TEST. This test shall be conducted by using the

procedures of Method 5008, Federal Standard 10l. The procedure for the
Edgewise Drop (Rotational) Test 1s as follows: The gpecimen shall be placed
on 1ts bottom with one end of the base of the container supported on a sil:
nominally 6 inches high. The height of the sill shall be increased, :if
necessary, to ensure that there will be no support for the base between the
ends of the container when dropping takes place, but should not be nigh enough
to cause the container to glide on the gupports when the dropped end :s raised
for the drops. The unsupported end of the container shall then be raised and
allowed to fall freely to the concrete, pavement, or similar underlying
surface from a prescribed height. Unless otherwise specified, the height of

drop for level A protection shall conform to the following tabulat:ion.

GROSS WEIGHT NOT EXCEEDING DIMENSIONS ON ANY EDGE HEIGHT OF DROP LEVEL
NOT EXCEEDING A PROTECTION
Pounds Inches Inches
600 72 36
3,000 no limt 24
no limit no limt 12

4. IMPACT TEST. This test shall be conducted by using the procedure of
Method 5023, Incline-Impact Test of Federal Standard 101. The procedure for
the Incline-Impact Test 13 ag fcllows: The specimen shall be placed on the
carriage with the surface or edge which 1s to be impacted projecting at least
2 inches beyond the front end of the carriage. The carriage shall be brought
%o a predetermined position on the incline and released. If i1t 1s desired to
concentrate the 1mpact on any particular pogition on the container, a 4 by ¢
inch timber may be attached to the bumper in the degired position before the

test. No part of the timber shall be struck by the carriage. The position of

3-2




the container on the carriage and the sequence :n which surfaces and edges are
subjected to 1mpacts may be at the option of the testing activity and will
depend upon the objective of the tests. When the test s to determine sat:s-
factory requirements for a container or pack and unless otherwise specified
the specimen shall be subjected to one i1impact on each surface that has each
dimension less than 9.5 feet. Unless otherwigse specified, the velocity at

time of 1mpact shall be 7-feet per gecond.

5. DISASSEMBLY TEST. Following all rough handling tests, the unit load may

be squared up within 2 inches of its original shape and on a flat level
surface. The strapping shall then be cut and removed from the palletized
ioad. Assembly of the load shall be such that it retains its unity upon

removal of the strapp:ing.




PART 4

TEST EQUIPMENT

TEST SPECIMEN.

a.

e.

Drawing Number:

Width: 40 inches
Length: 44 inches
Hei1ght: 40 inches
Weight: 1,838 pounds

COMPRESSION TESTER.

Manufacturer: Ormond Scientific
Platform: 60 incheg by €0 inches
Compression Limit: 50,000 pounds

Tension Limit: 50,000 pounds

TRANSPORTATIUN SIMULATOR.

Manufacturer: Gaynes Laboratory
Capacity: £,000 pound pallet
1/2-inch Amplitude

Speed: 50 to 300 rpm

Platform: 5 feet by 8 feet

INCLINED RAMP.

(9]

Manufacturer: Conbur Incline
Impact Tester
10 Percent Incline

12-Foot Ramp




PART 5
TEST RESULTS

1. COMPRESSION TEST

a. Pallet Data
1. Werght 1,838 pounds
2. Height 40 inches
3. Test Load 8,822 pounds
b. Applied test load duration 60 minutes

c. Observations: The square bell ends deformed under a compression ioad
of 9,000 pounds. The deformation was caused by the skids of the stack:ing
pallet placed on top of the unit load to simulate a real stacking situatvion.
The two outside and two inside square bells deformed under compression but d:d
not take a set when the compression load was removed. The square rings at the
center and rear of the PAll7 containers deformed and took a set after the
compression load was removed.

2. LOOSE CARGO TRANSPORTATION TEST

a. Longitudinal orientation.
1. Operating speed 200 rpm
2. Test Duration 30 minutes
3. Observations: No visible damage.

ateral orientation.

1. Operating speed 200 rpm
2. Test Duration 90 minutes
3. Observations: No visible damage.

(@)

EDGEWLSE ROTATIONAL DROP TesST

a. Side 1
1. Drop Height 24 inches
2. Unit orientation lateral
J. Observations: No visible damage.

b. Side 2
1. Drop Height 24 inches
2. Drop orientation longi1tudinal
3. Observations: No visible damage.

o Side 3
1. Drop Height 24 1nches
2. Drop orientation lateral
3. Observations: No visible damage.




d. S:ide 4

1. Drop Height 24 inches
2. Drop 9Orientazion tongitudinal
3. Observations: No visible damasge.

INCLINED IMPACT

-

a. Drop height for all i1mpacts 7
b. Side 1!
l. Orientation Lateral
2. Observationg: Flattened interlocks. Damaged square rings.
c Side 2
Orientation Longitudinal

i
2. Observations: No visible damage

d. Side 3
1. Orientation Lateral
2. Observations: Flattened interlocks. Damaged square rinss.

e. Side 4
! Orientation Longitudinal
2. Observations: No visible damage.

5. 2ISASSEMBLY OBSERVATIONS

a. All square rings of the base end of the PAll7 containers were
permanently deformed.

5. The outer containers 1in the top row exhibited a slight denting at the
rear where %the containers contacted the i1ntermediate dunnage.

=. Paint abras:on was observed on containers in contact with the
intermediate dunnage.

4. Containers on the bottom row, 1n contact with the pallet deck,
sustained excessive denting that could prevent materiel removal.

e, Damage to the bottom row of containers was greatest at the square ring
end of the container and decreaged toward the bell end.

f. A1l square rings on the PAll7 containers showed some degree of
deformation from the test sequence.




PART 6

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS. The unit configuration satisfactor:ily remained 1intace
throughout testing. However, the unit does not protect the interiocks on the
iong:tudinal gi1des when subjected to i1mpacting. Examination of the pallet
zontents during the disassembly test showed paint abrasion on the containers
and the bottom row of containers dented. Adcitional damage to the containers
was caused due to the collapse of the square bell stacking rings as a resul‘
of the MIL-STD-1660 testing sequence. After disassembling, all square rings
2xhibited deformation propagating from the unsupported ring edge toward the
csupported edge. This procedure is adequate for physical transportation, but
15 marginal 1 terms of insuring undamaged containers and access tc the
rounds. The PALl7 container square bells are not strong enough to withstand
MIL-STD-1660 testing without deforming.

2. RECOMMENDATIONS. 1I% 1s recommended that the PAll7 container square bells,

square rings, and cylindrical sections be strengthened to survive the MIL-STD-

1560 %est reguirements and the expected logistics ii1fe cycle environment.




PART 7

UNITIZATION DRAWINGS
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TIEOCWN STRA?, 3/4° X MS* O "N° X
13'-9° LONG STEEL STRAPPING (4 2ETD ).

SEAL FOR /4 STRAP (T RECTD, 1 PER TTRAFP)

PAiNY

! Z TAI.NE’.,\

ITMIUNG STRAP, 347 X
C 2317 X 171-3° LONG
STRAPPING [ 2 2023D)), S&2
SPETIAL NCTE I ELOW,

SFECIAL 43° X &7
PALLET GENERAL
NCTE *J° ON PAGE 2.

ITAILZIMG STRAP, 3747 X _Z235*
<R 3317 X 10*-2° LCNG STERL
=

ISCMETRIC VIEW

IFICIAL NCTIS:

ILALTHOUGH THE CONTAINERS SEPICTID IN THE UNIT LCAZ A3OVE ARE

| CONSTRUCTID #MITH INTIRLOCKING DEVICIS, THE INTERLTCKS WILL NCT FUNC-
CONTAINERS 2RE PCSITICNED SO THAT THE "PINS®
LTCKS ARE N AN UPUGHT CRIENTATICN. THIS CRIENTATICN
INTIPFERENCE CF THEZ "PINS® AND THE PLYWOCTD PALLET SUNNAGE.
£OR THE LATERAL INTERLOCKS TO FUNCTICN PRCPERLY, THE LATERAL INTERLOCKING
SEVICES CN THE RINGS OF A CONTAINER MUST BE ENGAGED WITH THE LATERAL
INTERLOEKING DEVICES ON THE RINGS OF AN ADJACENT CONTAINER. LATERAL

i INTERLOCK ENGAGEMENT IS ACCCMPLISHED WHEN CONTAINERS ARE LOWERED
ONTC THE PALLET UMIT. THE INTERLCCKS WILL AID IN THE PREVENTICN OF
COMTAINER MOVEMENT, BCTH LATERAL AND LCNGITUDINAL, DURING SHIPMENT
OF THE UtdT LCAD,

2 BUMDLING 3TRAPS AND STABILIZING STRAP MUST BE TENSICNED AND SEALED
SRICR TC THE APPLICATICN CF THE TIEDCWN 5TRAPS.

TALL STRAPS wMUST 8E INSTALLED AS CLCSE AS PCSSIBLE TC THE CONTAINER
RINGS. CTAUTICN  3TRAPS MUST NCT 88 ALLCWED TO OVERLAP.

INDICATES PAVIT SERIES

! CCNTAINER.—\

CRIMP EACH SLAL WITH TWO PAR OF rCTINMED

STRAPIING (1 EXD ). ,Si/ $ 2 PALLET CUNNAGE (1 REGT ).
SFECIAL NCTE 2 35L0W. SEE "CUNNAGE DETAIL® ON
PAGE §.
VIEW A —/ ™ - TYPICAL LCZATICN FOR SECUREMENT

OF A STRA? CUTTCR. WIRE TIE TC 3TRAP

™~

™

LY

~~

[

1 X

Lo 3

e

S

1T

a—r

_

|

Py — o

[/ e n Y SN INCICATES SPECIAL
PALLET,
INDIZATES PLYWOCD
PALLLT JUNNAGE. PARTIAL VIEW A
m—] UNIT DETAIL
PROJECT FSA 63/8A-66 7-5 ’
. ) L. T e e = v e - i we B a e s A AR TRRSSMRAE 2UNTT U S LS N T AR hd




DECX CUNNAGE, PLNWCCD. /3% X
T7-1/47 X 48° { TREZD ). NalL
THRU TECK ICARDS ¥/4-sd NAILS
AND CLNCH.

QECK SUNNAGE, PLYWCCOD, V/8° X
18-3/4" X 40° ( 1 REQCD ). NAIL
THRU DECX 3CARDS W/b—d NAILS

CPECIAL 40° X 47 PALLET,
CEE SINERAL NOTE °J°
CN ?AGE 2.

2ECX SUMNAGE. PLYWCCT,
/8% X 2-1/4* X 48" (1 2E2T3 ).
NAIL THRU SECX 8CARSS W/ /3-4d

AND CLNCH. NAILS AND CUNCH.
PALIET DUNNAGE LOCATICH
i SILL OF MATIRIAL | UNIT DATA
i As
! ~NAILS | NQ. EZD PCUNDS I CUsE 1 APPRCX ) X
; CCONTAINER 30 tACH @ 57 85 1,710 55 1 AFTHTX ]
| wd {27) [ 15 a.29 | DUNNAGE 18 .38
; PALLET- TS
! TAL PALLET, 40° X &4&° 1 RECDH—— 77 18§ R
i STRAPFING , 1/4° 92,57 RECO—— 4,25 L3S TCTAL VEIGHT 1,805 135 | AFPRCX !
| SIAL TTR 1/4° STRAPPING 7 ECD— NIL
‘ PUrNCED, 33— 10.76 3G FT RECD——=11.10 &S
L
J
DUNNAGE DETAIL | PAGE 5

e - e B e
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PART 8

PHOTOGRAPHS
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